Modulation of rhythmic melatonin synthesis in Xenopus retinal photoreceptors by cyclic AMP.
Cyclic AMP regulates melatonin synthesis in vertebrate photoreceptor cells. In the present study, we investigated whether the circadian rhythm of melatonin synthesis in Xenopus retinal photoreceptor layers is driven by rhythmic changes in cyclic AMP. When the photoreceptor layers were continuously treated with 8-(4-chlorophenylthio)-cyclic AMP (8-CPT-cAMP) at a saturating concentration (1 mM), melatonin release was increased at all times of the day, but robust melatonin rhythms were maintained for 2 days in constant darkness (DD). We also measured cyclic AMP efflux and melatonin release simultaneously from photoreceptor layers that were continuously treated with forskolin and/or 3-isobutyl-1-methylxanthine (IBMX) in light-dark (LD) and DD. Circadian rhythmicity was observed in melatonin release, but not in cyclic AMP efflux, suggesting that changes of melatonin levels are not always caused by the changes of the cyclic AMP levels. In addition, the simultaneous treatment of forskolin and IBMX appeared to saturate sensitivity of melatonin synthesis to cyclic AMP, but this treatment did not abolish melatonin rhythms. These results suggest that circadian rhythms of melatonin can be driven without rhythmic changes of cyclic AMP, and that cyclic AMP regulates melatonin in parallel with the output pathways from the circadian oscillator.